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ABSTRACT 

In order to mechanize the processing of natural 
language, the linguist must make the machine interpret the meaning, 
or semantic content of the language, in some way or other. This means 
that the machine should extract not only syntactic but also semantic 
information from the source sentence through the analysis of it. In 
this paper, the authors describe their opinions as to the structure 
of language from the viewpoint of mechanical processing. Then two 
methods of introducing semantic information into the analysis process 
are proposed, followed by a brief description of the authors' method 
of English sentence analysis. Finally, reference is made to the 
system of machine translation. An example of Japanese sentence 
analysis is appended. (Author/FWB) 
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!• Introduction 



In order to Mechanize the processing cf natural language, 
we have to Make the Machine interpret the Meaning, or senantic 
content of the language, in some way or other. This Means that 
the Machine should extract not only syntactic -but also senantic 
information fron the source sentence through the analysis of it. 

In this paper, we will describe our opinions as to the 
structure of language fron the viewpoint of Mechanical processing. 
Then we will propose two Methods of introducing semantic infor- 
mation into the analysis process. Thirdly, we will give a brief 
description on our method of English sentence analysis. Lastly, 
we will refer to the system of MT. An example of Japanese sentence 
analysis is appended at the end. 



2. Structure of language fron the Viewpoint of MT 
The algorithm of sentence analysis and synthesis largely 
depends on distinctive features of language we take into account. 
The structure of language should be considered at each stratum, 
such as. phonology, morphology, syntax and semantics. 

Phrase structure grammar, dependency grammar, transformation..:, 
grammar, etc. have been proposed so far as tools of language 
description. In the following, we will discuss that the kernel 
structure of language is well described by means of dependency ‘ 
grammar, and the internal structure of the syntactic unit by 
phrase structure rules, and the external, or transformational, 
structure by transformation grammar. 



The syntactic unit, of which dependency grammar is composed, 
roughly corresponds to "the phrase" in the traditional grammar of 
English. And, in the case of Japanese, it is composed of two 
parts; 

(a) uninflected parts: noun and pronoun n, stem of verb v, 

stem of adjective a, adverb A, etc. 

(b) inflectional parts: postposition ("Josi") p, 

endings of verb and adjective e. 

Representing the grammatical functions of the syntactic unit as 
D(predicate) and M(modifier) , they have the following corre- 
spondence: • 

« 

D *—► Ve or ae, 

M np or Ap, 

where e and p might be either empty or a string of themselves. 

Thus syntactic units seem* to be well described by phrase structure 
rules. 

Then we "will show the dependency structures of Japanese and 
English sentences. 

(SI) Watakusi-wa Tokyo-no man-naka-ni ryosin-to sundeiru. 
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(The word order of three M*s depending on D is optional.) 
(S2) I live in the center of Tokyo with my parents. 
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Although there seems to be some difference in the language 
structure between Japanese and English, the dependency structures, 
or dependent -governor relations among syntactic units, are the 
same as shown in Fig. 2- 1. Such a diagram constructs a D-tree 
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Fig. 2-1 D-tree 



(i.e. dependency tree). 

It has been expected 

that the D-tree of any 

sentence in one language 

is almost the same with i Watakusi( wa) 

tl 

that in another language, 

• • 

if the sentence intends 
to convey the same meaning. 

We believe this is due to 

•f* * 

the fact that the D-tree has 
close relations with 
semantic structure of 
a language. v 

Suppose that the 
meaning of a sentence ' 
is represented as 
functional relations 
among semantic components 
of each word in the sentence. 

Then, a tree shown in Fig. 2-2 corresponding to (SI) and (S2) 
is supposed to be a description of a semantic structure of 
the source sentence. This tree is called "S-tree", and D-tree 



[ subject 
of act] 



( human- 
being) 




(continuous act 
of "living'') 

[ coactor] 
(human-being) 



[place of act] 

(place) 

[ restriction of place] 
(place) 



Fig. 2-2 S-tree 
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sight be regarded as an approximation of the S~tree. 

By such a dependency grammar we can describe kernel 
structures, cr simple sentences. There remain, however, some 
problems in dealing with transformational structures,, namely 
complex and compound sentences, by means of such grammars. 
Therefore we introduce transformation grammar to process such 
structures • 



3. Semantic Categorization 
In order to make the machine interpret the meaning of 
sentences, we must establish a method of representing semantic 
information in the effectively enumerable form. In this connection 
we will suggest two methods, terminal categorization and conceptual 
categorization. 

(1) Terminal Categorization 

Supposing that N and P stand for syntactic units whose 
functions are M and D respectively, a sentence can, in general, 
be represented as a- string of them as follows: 

NPNNPNPPN 1 * 

« 

Semantic categorization can be done by means of the semantic 
connectability among these N’s and P’s. 

Suppose we have {Ntjand {Pi} which have such semantic 
relations as shown in Fig. 3-1. This can also be represented 
as formulas shown in (F.l). From these formulas we can construct 

" l 

a tree, supposing that Pj. that has wider applications is placed 
above other ones in level. Wfe can construct another tree about 
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